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Abstract. The youth plays significant role in realising the sustainable development goals 
(SDGs). What young people know about the SDGs and how to engage with the SDGs can 
contribute significantly to the realisation of the SDGs within the shortest possible time. 
Specifically, climate change is central to the SDGs because of its substantial nexus with 
economic, social and environmental outcomes for all regions of the world. Thus, this study 
investigates climate change awareness among secondary school students to guide climate change 
mitigation strategies and practices among young people for the attainment of the SDGs. The 
study adopts a qualitative research approach using content analysis of the essays on climate 
change written and presented by students of different secondary schools in Ota, Nigeria. The 
analysis reveals, among other things, that the students are knowledgeable about climate change 
and that their schools are the most prevalent source of climate change knowledge. The most-
reported climate change effect from the essays include: rise in global temperatures, melting of 
ice, flooding, rise in sea level, drought, extinction of terrestrial and marine life and health 
challenges. Common mitigation strategies suggested by the students entail awareness, tree 
planting, use of low carbon vehicles, use of energy-saving bulbs, reduction of carbon emissions, 
and recycling of waste. With adequate climate change knowledge and mitigation strategies, 
many young people can contribute and engage practically with the climate change discourse, 






One of the most widely discussed issues confronting humanity at the moment is climate 
change. Although climate change occurrence is not new, the unusual rate at which the climate 
is changing has been a major cause of concern [1]. Climate change occurs both naturally [2, 
3] and because of the activities of humans [4, 5, 6]. 
Climate change is an environmental phenomenon that has negative implications for social and 
economic outcomes. It has drastic effects on ecological, social and economic systems. Rising 
sea level (flooding), drought, the occurrence of wildfires and ecological disruptions are 
examples of the environmental effects induced by climate change [7, 8,]. Climate change also 
affects social systems through famine, displacement of people due to flooding, wildfires, and 
it causes respiratory and skin illnesses [9]. It can also have dire economic consequences as a 
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result of the loss of livelihoods for people that depend on rivers and rainfall [10,11,12,13].  
Moreover, climate change increases the disease burden in many regions, thereby increasing 
the cost of health care [14]. Climate change threatens sustainable development because of its 
strong nexus with economic, social and environmental outcomes for all regions of the world.  
Despite the drastic changes in weather patterns [15], many Africans remain ill-informed about 
climate change. Climate change education can reduce its consequences on humans and the 
environment. [16] noted that awareness about climate change is a starting point to solving the 
climate change challenge.   
Specifically, formal education is critical in creating a consciousness about global climate 
change and sustainable development because of environmental challenges such as the 
inclusion of climate change in the curriculum [17, 18, 19]. Besides, education provides a 
sustainable source of indigenous capacity to combat climate change which can be further 
passed on to future generations [20].  
Youths are future decision-makers who will become responsible for implementing climate 
change mitigation policies in the future. Hence, there has to be a consideration for the 
intentional acquisition of necessary knowledge and skills that can help the next generation in 
adapting to climate change lifestyles.  
Secondary school students represent a critical mass of future leaders. What students think 
about climate change is crucial in designing plans and actions for climate change adaptation 
in schools. Moreover, climate change knowledge amongst secondary school students is 
necessary for developing suitable curricula, thereby increasing the awareness of climate 
change, and encouraging active engagement of youths in climate change action. Thus, this 
paper investigates climate change knowledge among students in the secondary school to guide 
climate change mitigation strategies and practices among young people for realising the 
SDGs. 
 
2. Brief Literature Review 
2.1 Perception of Students on Climate Change  
Extant research provides empirical evidence on the knowledge of students, awareness and 
understanding of climate change. These works focused on students from universities and 
other higher institutions of learning, high school students and primary school pupils.  Some of 
the studies were discipline-specific. For instance, [21] examined the awareness of engineering 
students about climate change in Turkey. The study indicated considerable level of climate 
change knowledge among the students, with no difference in climate change knowledge 
across genders. Similarly, [22] assessed the knowledge, attitudes and behaviours of 
undergraduate and masters students of environmental science on climate change issues in 
Portugal. The study indicated that students believed the reality of climate change and caused 
by human activities. [18] also assessed climate change awareness of medical and nursing 
students in China, and revealed that respondents were knowledgeable in terms of the attendant 
health effects.   
Other studies were comparative. [23] compared climate change perceptions of undergraduate 
students in Portugal, Mexico and Mozambique. From the study, it was found that Mexican 
students expressed a lesser belief that climate change was occurring while students from 
Mozambique showed a greater interest in climate change. Likewise, [24] compared the 
response of American and Chinese university students regarding policies related to climate 
change. The findings indicated that a greater proportion of Chinese students supported the 
notion that human activities mainly drive climate change.  
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Moreover, Chinese students showed greater inclination towards support for international 
agreement on climate change mitigation policies than their United States (U.S.) counterparts. 
[25] studied university students from 26 African countries and examined how their 
engagement in climate change-related activities affected their interest in climate change. The 
result indicated that engagement in climate change-related projects significantly influenced 
students’ knowledge of climate change.  
[19] studied climate change knowledge of undergraduate students in Western Nigeria. They 
found that students had significant knowledge of climate change and that no significant 
differences existed in their perceptions with regards to gender. On the contrary, the studies of 
[26]  indicated that 18.2 % of undergraduate students in North-East Nigeria have never heard 
about climate change while 89% of those aware of climate change had a little knowledge of 
the causes and mitigation strategies for climate change. [27] compared the awareness and 
behaviours of university students and government officials regarding climate change in 
Southern Nigeria. Most of the study participants attest that climate change is human-induced. 
They were more knowledgeable of the effects of climate change in their region and less aware 
of the effects in other parts of Nigeria. There was insignificant difference between the 
perceptions of the government officials and the students.    
The studies of [28] and [16] focused on high school students. [29] found some 
misconceptions in high school students’ understanding of the consequences of climate change 
in Portugal. In the case of [28], the result indicated that students from urban areas had a higher 
understanding of climate change than those from rural areas. [29] examined the understanding 
of primary school pupils about energy and climate change in Australia and found that the 
pupils were not able to differentiate between vital environmental concepts such as climate 
change, greenhouse emissions, environmental pollution and global warming.  
The review shows that misconceptions exist in the perceptions of high school students and 
elementary school pupils about climate change concepts and effects [28, 29]. Previous studies 
on climate change knowledge of students in Nigeria have focused on university students. 
There is a need to examine the understandings of secondary school students about climate 
change so that misconceptions can be corrected and strategies can be designed for improving 
climate change knowledge and actions at the secondary school level. 
 
3. Methods 
This research is based on a qualitative research approach using content analysis of essays on 
climate change written and presented by students of different high schools in Ota, Nigeria.   
The students are in science, commercial and art classes of four high schools in Ota, Ogun 
State, Nigeria. The students were invited to submit an essay on climate change. Forty essays 
were submitted from which five best essays were purposively selected from each school, 
which makes a total of 20 essays. Qualitative research samples are usually purposive and are 
selected based on the ability to produce robust and text-based data that is relevant to the 
phenomenon being researched [30]. Moreover, samples in a qualitative study are few, 
providing in-depth and rich individual analysis which is a major necessity for qualitative 
studies [31].  
Although 20 best essays were considered for analysis after the sixteenth essay was analysed 
the data reached a saturation point. This means that the sixteenth essay was not significantly 
different from the preceding fifteen essays.  Reaching a saturation point, the authors decided 
that the sample size of 16 was sufficient for the study. Saturation is a scientific way of 
determining sample size in qualitative studies [32,33 and 34]. 
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The information from the essays was analysed using content analysis, which is an approach 
for interpreting the content of text-based data through theme and pattern identification [35].  
Content analysis is not only used to identify themes and patterns but also the frequency of the 
concepts studied [36]. Therefore, descriptive statistics such as frequencies, and rankings are 
utilised in discussing the results and compliment the content analysis.  
4. Results and discussion 
4.1 Results   
The study investigated the extent of climate change knowledge of secondary school students 
in Ota, Nigeria. The profiles of the students whose essays were analysed are presented in 
Table 1. The students that partook in the essay were from four secondary schools in Ota, 
Ogun State, Nigeria. Six of the students (A, D, H, I, L and M) were boys while ten were girls 
(B, C, E, F, G, J, K, N, O and P).  Two of the students were in senior secondary class 1(A and 
K), seven of them (B, F, H, I, J, O and P) were in senior secondary class 2 while the 
remaining seven (C, D, E, G, L, M and N) were in senior secondary class 3. As indicated in 
Table 1, the students were from two major class divisions which included 13 science students 
(A, B, D, F, H, I, J, K, L, M, N, O and P) and three art students (C, E and G).  
 
Table 1 The Profile of the Students 
School Student Gender: Class: Division Climate 
change 
knowledge 
Source of climate 
change  
knowledge 
1 A Male SS1 Science Yes School 
 B Female SS2 science Yes school 
 C Female SS3 Art Yes Television 
 D Male SS3 science Yes school 
2 E Male  SS3 Art Yes School 
 F Female SS2 Science Yes school 
 G Female SS3 Art Yes Television 
 H Female SS2 Science Yes school 
3 I Female SS2 Science Yes school 
 J Male SS2 science Yes school 
 K Male  SS1 Science Yes school 
 L Female SS3 Science Yes Television 
4 M Female  SS3 Science Yes Television 
 N Male SS3 Science Yes school 
 O Female SS2 Science Yes school 
 P Female SS2 Science Yes school 
Source: The Authors’  
4.1.1 Climate Change Knowledge   
All the students were knowledgeable about climate change, as shown in Table 1. The source 
of their climate change knowledge also differed. Three students (G, L and M) indicated 
television as the source of their knowledge. In contrast, the remaining thirteen (13) students 
(A, B, D, I, J, K, N, O and P) indicated that they obtained their knowledge of climate change 
from their school.   
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4.1.2 Effects of climate change 
Seven (7) different themes were identified from the essays as effects of climate change. 
Further evaluation of the effects (Fig 1) indicated that most (87.5%) of the students identified 
the rise in global temperatures as the significant effect of climate change. It is followed by ice 
melting  (81.3%), sea-level rise (75%), flooding (62.5%), drought (56.3%), extinction of 
terrestrial and marine life (43.8%) and health challenges (25%).  
 
 
    
  
   
 Fig 1: Effects of climate change  
  Source: The Authors’ 
 
Summary of excerpts from the essays:  
4.1.2.1  Rise in global temperatures 
'Climate change leads to an increase in weather temperatures, and this makes people very 
uncomfortable. It also causes drought and famine'.   
4.1.2.2  Melting of ice 
‘Because of the hot weather, the ice regions will begin to melt and cause flooding’. 
4.1.2.3  Sea level rise  
‘Many people living in coastal areas will experience sea-level rise because of climate 
change'.  
4.1.2.4  Flooding  
‘Many towns close to rivers and seas will experience flooding because of the melting of ice in 
the North and South poles’. 
4.1.2.5  Drought  
‘There will be drought and desertification because of irregular rainfall’. 
 
4.1.2.6  Extinction of terrestrial and marine life  
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‘Climate change will make the environment unbearable for animals and sea creatures and 
many of them will die’.  
 
4.1.2.7  Health challenges  
‘Climate change can cause diseases like skin burn because of very high weather 
temperatures’. 
 
4.1.3 Climate Change Mitigation Strategies  
Fig. 2 indicates the climate change mitigation strategies suggested by the students. The most 
common climate change mitigation strategy suggested by the students was awareness (100%), 
followed by tree planting (87.5%), use of low carbon vehicles (62.5%), use of energy-saving 
bulbs (43.8%), reduction of carbon emissions (37.5%) and recycling of waste (37.5%).   
 
  
                         
Fig 2: Climate change mitigation strategies  
  Source: The Authors’ 
 
 
Some remarks from the essay: 
 
4.1.3.1  Awareness  
'I believe the first step to reducing climate change is making people aware of the damage 
being caused by climate change. Even today, many people have no idea what climate change 
is, neither do they understand that the simple things they do like burning refuse could cause 
the release of these greenhouse gases that lead to climate change. So I believe carrying out 
enlightenment programmes would go a long way in reducing climate change'.  
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4.1.3.2  Tree planting  
‘We need to plant more trees because trees absorb C02 from the atmosphere and release 
oxygen. This will reduce the amount of C02 in the atmosphere’. 
4.1.3.3  Use of low carbon vehicles  
'Use of already invented hydrogen-fuelled vehicles should be intensified in order to reduce 
carbon monoxide. Also, other alternative transport systems, such as bicycles and scooters, 
should be encouraged. For example, a boy in my school rides his bicycle to school every 
morning. If fifty other students could do this, we will have a cleaner atmosphere! It appears 
ridiculous and impossible, but we will have lesser carbon in the atmosphere'. 
4.1.3.4    Use of energy-saving bulbs  
‘More people have to start using LED bulbs because LED bulbs consume less energy, emit 
less heat and last longer’. 
4.1.3.5  Reduction of carbon emissions  
‘The government should stop factories from emitting so much smoke and also discourage 
indiscriminate burning of bushes and refuse dumps’. 
4.1.3.6  Recycling of waste 
‘We can reduce climate change by recycling waste. We can turn plastic bottles into beautiful 
Christmas trees and pencil cases’.  
 
4.2 Discussions 
From the essay, it was discovered that all the students were knowledgeable about climate 
change. This result resonates with the studies of [19], who found that undergraduate students 
in Western Nigeria had a significant climate change knowledge. Likewise, [21] found a great 
degree of climate change knowledge amidst students in Turkey. However, in Portugal, high 
school students were found to have a moderate knowledge of climate change [28]. Although 
the extent of climate change knowledge was not assessed in this study, the study indicates that 
the students have climate change knowledge (i.e. its effect cum reduction strategies).   
Moreover, the study also assessed the sources from which students obtained climate change 
knowledge. The essays identified the school system as the most popular avenue of climate 
change knowledge. Contrarily, the studies of [37] revealed that most university students in 
Nigeria obtained climate change knowledge through the internet and international media.  
Although this study did not investigate the existence of a climate change curriculum in the 
schools, some teachers taking subjects like geography, biology and agriculture may likely 
have mentioned some climate change terms. These include environmental pollution, global 
warming, greenhouses gases, extinction of wildlife because these subjects are closely linked 
with environmental science. The claim from the majority of the students that their climate 
change knowledge came from their schools supports the studies of [17] that formal education 
can create awareness about climate change. 
 The essays further reveal that students were also aware of the effects. The global temperature 
rise was the most reported effect of climate change. This finding does not take us by surprise 
because the adverse and sharp weather condition is a common and obvious consequence of 
climate change [15]. However, a detailed analysis on climate change effects  as identified by 
the students' shows that only 25% (see Table 2) mentioned health challenges as one of the 
effects. Although the literature provides evidence of the health implications of climate change 
on mankind [9,14], this finding indicates that students were not very familiar with the health 
effects of climate change. The knowledge of the students about climate change effects appears 
to be skewed towards environmental issues. However, medical and nursing students identified 
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health effects such as respiratory illnesses and heat stress as one the greatest effects of climate 
change [18]. This indicates that the students’ views about the effects of climate change may 
be influenced by factors such as discipline.  
In addition, the paper analysed the climate change reduction strategies suggested by the 
students. Awareness of climate change was the most common climate change mitigation 
strategy suggested. This resonates with the findings of [16] that climate change awareness is a 
first step to solving the climate change challenge. Furthermore, the findings revealed the use 
of low carbon vehicles, use of energy-saving bulbs and reduction of carbon emissions as 
strategies for mitigating climate change effects. The studies of [38] showed that an increase in 
the uptake of low carbon vehicles such as electric vehicles will result in significant reduction 
of atmospheric C02.  [39] also found that energy saving bulbs has great potentials of reducing 
atmospheric C02 which triggers climate change. The challenge of climate change also carries 
opportunities, particularly in the development of technologies and systems for mitigating its 
harmful effects. As suggested by the students, the use of low carbon vehicles, energy-saving 
bulbs and reduction of carbon emissions can reduce climate change. These mitigation 
strategies can trigger students' interest in these technologies, thereby creating opportunities for 





The paper investigated climate change knowledge among students in the secondary school, 
intending to guide climate change mitigation strategies and practices among young people for 
the attainment of the SDGs. All the students who participated in the essay were 
knowledgeable about climate change. It was also found that their schools were the most 
common source of knowledge on climate change. Students' awareness of the effects of 
climate change appears to be skewed towards environmental and disaster-related effects. 
Awareness was the most reported climate change mitigation strategy. Use of low carbon 
vehicles, energy-saving bulbs and reduction in carbon emissions were other climate change 
mitigation strategies suggested by the students. 
The findings indicate that the use of formal education in creating awareness and equipping 
future leaders with necessary competencies for mitigating climate change cannot be 
undermined. More than ever, intentional training of students on climate change concepts and 
other associated environmental issues are needed to increase awareness and correct 
misconceptions and misunderstandings associated with climate change and its effects. 
Specifically, the design of a climate change curriculum in secondary schools will enhance 
students' understanding of climate change and trigger their interest in climate change action 
and projects. With adequate climate change knowledge and mitigation strategies, many young 
people can contribute and engage practically with the climate change discourse, thereby 
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